Nicotinic receptor agonist-induced salivation and its cellular mechanism in parotid acini of rats.
Cigarette smoking and nicotine enhance parotid saliva secretion, however, the underlying mechanism is unclear. To address the mechanism of nicotine-induced salivation and to explore the possibility that nicotinic receptor agonists act as sialogogues, we investigated the effects of nicotinic receptor agonists on salivary secretion in vivo and on intracellular Ca²+ concentration in digested parotid acini in vitro in rats. In urethane-anesthetized rats, intravenous administration of nicotinic receptor agonists, nicotine and cytisine, at 3 μmol/kg increased whole saliva output accompanied by a pressor response with nicotine, but not with cytisine. Using Ca²+-imaging system on digested parotid acini in which autonomic nerve terminals were kept intact, nicotine and cytisine dose-dependently increased intracellular Ca²+ concentration at μM level. This was not observed in single acinar cells containing no nerve terminal. The nicotine-induced Ca²+ response was largely blocked by a muscarinic receptor antagonist and partly blocked by an adrenergic receptor antagonist. Furthermore, the same nicotine-induced Ca²+ response was blocked by mecamylamine, a relatively selective nicotinic antagonist for α3β4 subtype receptor, but not by other selective antagonists, dihydro-β-erythroidine for α4-containing receptor and methyllycaconitine for α7 nicotinic receptors. These results suggest that nicotinic agonists-induced salivation is due to a release of acetylcholine and noradrenaline from autonomic nerve terminals through activation of α3β4 nicotinic receptor subtype. In addition, considering the blood pressure response and development of addiction with nicotine, cytisine may be a better therapeutic candidate to serve as a sialogogue for xerostomia patients.